Neuron-to-neuron transmission of neurodegenerative pathology.
One of the hallmarks of neurodegenerative dementia diseases is the progressive loss of mental functions and the ability to manage activities of daily life. This progression is caused by the spread of the disease to more and more brain areas via anatomical connections. The pathophysiological process responsible for this spread of disease has long been sought after. There has been an increased understanding that the driving force of these neurodegenerative diseases could be the small, soluble intraneuronal accumulations of neurodegenerative proteins rather than the large, extracellular accumulations. Recently we have shown that the mechanism of spread of Alzheimer's disease most likely depends on the neuron-to-neuron spread of such soluble intraneuronal accumulations of β-amyloid through neuritic connections. Similar transmissions have been shown for several other neurodegenerative proteins but little is known about the cellular mechanisms and about any potential strategies that might stop this spread. Resolving these questions requires good cellular models. We have established a unique model of synaptic transmission between human neuronal-like cells, something that has previously been difficult to target. This opens the possibility of developing potential inhibitors of progression of these devastating diseases.